An evaluation of the NIOSH guidelines for manual lifting, with special reference to horizontal distance.
A laboratory study was conducted to determine the percentage of subjects capable of lifting loads at the maximum permissible limit (MPL) and the corresponding energy expenditure, heart rate, compressive force on the L5/S1 disc, and ratings of perceived exertion. A second objective was to compare MPLs based on measured horizontal distances with those based on the rule of thumb proposed in the National Institute for Occupational Safety and Health (NIOSH) guide (H = 15 + w/2 cm). Thirteen male subjects were required to lift three different boxes (25, 38, and 51 cm wide) at four different frequencies (0.2, 3, 6, and 9 lifts/min) and at two heights (floor level to bench height [0.8 m] and bench height to 1.5 m). Each lift was performed for 1 hr, and horizontal distances for all 13 subjects were measured at the origin of the lifts. MPLs were computed for all lifting tasks. A psychophysical method was used to determine the maximum acceptable weight of a lift. This weight, however, was not allowed to exceed the corresponding MPL. Maximum acceptable weights for all 13 subjects were equal to the MPLs. Of 13 subjects, 9 indicated that they could lift weights significantly greater than the MPLs. MPLs for the bench to 1.5-m height were significantly greater than the corresponding MPLs for the floor to 0.8-m height. The mean heart rate for 1-hr lifting tasks ranged from 104 to 114 beats/min. The estimated compressive force on the L5/S1 disc ranged from 340 to 598 kg. The mean ratings of perceived exertion for floor level to bench height and bench height to 1.5-m lifts were 12 and 9.6 for the back and 9.3 and 13 for the shoulder, respectively.(ABSTRACT TRUNCATED AT 250 WORDS)